
MM Metcalf&Eddu 
us KPA RECORDS CENTER REGION 5 

501448 
An Air & Water Technologies Company ^ 

December 1, 1994 VIA FACSIMILE 

Mr. Joe Fredle 
U.S. Environmental Protection Agency 
Region 5, Eastern District Office 
25089 Center Ridge Road 
Westlake, Ohio 44145 

Subject: Granville Solvents Site (GSS) Removal Action 
Aquifer Test Operational Plan 

Dear Mr. Fredle: 

Pursuant to the U.S. EPA's comments on the Draft Work Plan (October 18, 1994) in a lener dated 
November s, 1994 and November 16, 1994, and as agreed in our responses to those comments provided 
to you November 18, 1994, the Granville Solvents Site PRP Group herein delivers the Operational Plan 
for the Aquifer Pumping Test. As requested by Mr. Edward Hanlon, a copy of this document will be 
sent to Mr. Steve Acree of the U.S. EPA. 

If you have questions regarding this submittal, please call Mr. Ben Pfefferle at 614-469-3200 or Michael 
Raimonde at the number below. 

Respectfully, 

METCALF & EDDY, INC. 

L' 
Gerald R. Myers 
Vice President/Project Coordinator 

cc: Edward Hanlon, U.S. EPA 
Mike Anastasio, U.S. EPA 
Fred Myers, Ohio EPA 
Steve Acree, U.S. EPA 
Ben Pfefterle, TH&F 

2800 Corporate Exchange Drive. Suite 250. Coiumbus. OH 43231 
614.890-5501 FAX 614.890-7421 



OPERATIONAL PLAN 

of the 

AQUIFER PUMPING TEST 

for the 

REMOVAL ACTION 

at the 

GRANVILLE SOLVENTS SITE 

by: 

Metcalf & Eddy, Inc. 
2800 Corporate Exchange Drive, Suite 250 

Columbus, Ohio 43231 

December 1, 1994 



TABLE OF CONTENTS 

1.0 INTRODUCTION 1 

2.0 GENERAL'AQUIFER PUMPING TEST DESIGN . 1 

2.1 Establishing Baseline Water Level Trend 1 

2.2 Short Term Aquifer Pumping Test 3 

2.2.1 Water Level Measurements 3 

2.2.2 Test Well 3 

2.2.3 Observation Well Network 8 

Piezometers ! 8 

Monitoring Wells 15 

Other Wells 15 

2.2.4 Data Collection Procedures 18 

2.3 Long Term Aquifer Pumping Test 18 

2.4 Pumping Test Data Evaluation 19 

3.0 GROUNDWATER MONITORING WELL SAMPLING PROCEDURES 20 

4.0 DISCHARGE REQUIREMENTS AND EXPECTED DISCHARGE 

CONCENTRATIONS 20 

LIST OF FIGURES 

Figure 1. Aquifer Pumping Test Layout 2 

Figure 2. GSS-EW2 Pilot Hole Boring Log 4 

Figures. GSS-EW2 Pilot Hole Sample Sieve Analysis 7 

Figure 4. Boring Log for GSS-Pl 9 

Figures. Boring Log for GSS-P2 11 

Figure 6. Well Construction Diagram for GSS-Pl 13 

Figure 7. Well Constructioii Diagram for GSS-P2 14 

Figure 8. Boring Log for GSS-MW2 16 

Figure 9. Well Construction Diagram for GSS-MW2 17 

LIST OF TABLES 

Table 1. Water Discharge Requirements and Expected Concentrations 21 

Table 2. Air Discharge Requirements and Expected Concentrations 22 



1.0 INTRODUCTION 

The purpose of this Operational Plan is to provide a description of the operational procedures for the 

Aquifer Pumping Test during the Removal Action at the Granville Solvents Site (GSS). This description 

is intended to augment the information provided in the Work Plan for the Removal Action dated October 

19, 1994 and revised November 18, 1994. 

The Operational Plan is separated into four major sections: Section 1 - Introduction, Section 2 - General 

Aquifer Pumping Test Design, Section 3 - Groundwater Monitoring Well Sampling Procedures, and 

Section 4 - Discharge Requirements and Expected Discharge Concentrations. 

2.0 GENERAL AQUIFER PUMPING TEST DESIGN 

The aquifer test will be conducted in three segments: establishing baseline water level trend, short term 

aquifer pumping test, and long term aquifer pumping test. Each of these segments are described below. 

The aquifer test will be conducted by pumping extraction wells GSS-EWl and GSS-EW2 as described 

below. Observation wells for the test will include GSS-Pl, GSS-P2, MW-8D, MW-7D, GSS-MWl, 

GSS-MW2, and PW-1 (Figure 1). 

2.1 ESTABLISfflNG BASELINE WATER LEVEL TREND 

Approximately four days prior to the aquifer test, water levels will be measured and recorded once in all 

observation wells to be used in the test. In addition, water levels will be measured and recorded in the 

test well GSS-EW2, and observation wells GSS-Pl, GSS-P2, and MW-7D using pressure transducers and 

a data logger. The frequency of measurement for these four wells will be approximately once every sixty 

minutes for the four days prior to the test. The rate and duration of pumping of Village production wells 

PW-2 and PW-3 during this time period will be obtained from the Village of Granville, if available. Data 

collected before the pumping test will be used to produce potentiometric maps to further define 

background hydraulic gradients and flow directions. These will be compared to data collected during 

pumping to evaluate the pumping influence. 

Barometric pressure will also be recorded for four days before the test and during the test period. A 

barometer will be placed in one of the wells above the water level. Barometric, precipitation, and other 

meteorological data will also be obtained from a local weather station. The barometric data will be used 
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to determine if changes in atmospheric pressure influence water levels in the aquifer. If so, the pumping 

test data will be adjusted to account for barometric effects. 

2.2 SHORT TERM AQUIFER PUMPING TEST 

A short-term pumping test will be conducted by pumping extraction well GSS-EW2 at a constant rate for 

a period of 72 hours. The purpose of the short term aquifer test is to determine the aquifer properties 

in the vicinity of the test well under time-dependent conditions. The following sections describe the basic 

procedures that will be followed for this test. 

2.2.1 Water Level Measurements 

Prior to the start of the short term aquifer test, water levels will be measured using a weighted surveyor's 

steel tape and water sensing paste in the test well GSS-EW2 and the observation wells GSS-Pl, GSS-P2, 

MW-8D, MW-7D, GSS-MWl, GSS-MW2, and PW-1. Use of the weighted tape is the preferred method 

for measuring water levels to the greatest accuracy. The water elevation of Raccoon Creek will also be 

measured at the surveyed location on the Cherry Street overpass. If practical, water levels will be 

measured and recorded for the other existing monitoring wells on the Site. 

2.2.2 Test Well 

The short term aquifer test will be conducted by pumping extraction well GSS-EW2, currently under 

construction. The boring log for the pilot hole is shown in Figure 2. GSS-EW2 is designed with 

telescoping well construction extending from the surface (916 feet amsl) to an elevation of 824 feet amsl 

(a depth of 92 feet). The well is designed to be constructed of 10-inch inside diameter black iron pipe 

extending from the surface to an elevation of 874 feet amsl. A telescoping well screen will extend from 

874 feet amsl to 824 feet amsl (42 to 92 feet). The screen will be 304 stainless steel wire wrapped with 

0.04-inch slot opening (custom manufactured from Cook Well Screen). The screen design is based on 

a grain size determination by standard sieve analysis of a sample of the aquifer collected from a pilot hole 

drilled at the location of GSS-EW2 (Figure 3). The slot size was chosen to optimize well performance 

and allow retention of 50% of the formation material. 

The well is designed to provide production of 250 gallons per minute (gpm). However, during the short 

term aquifer pumping test, GSS-EW2 will be pumped at a constant rate of approximately 100 gpm. The 
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well will be outfitted with a submersible pump constructed primarily of stainless steel and capable of 

pumping 250 gpm under the assumed pressure head conditions. The pump will be placed in a section 

of blank casing in the bottom ten feet of the well, below the well screen. 

The extraction rate will be measured using an in-line flow meter at a frequency of once every hour for 

the initial part of the test and periodically thereafter. The meter will also allow measurement of the 

cumulative volume pumped during the test. 

2.2.3 Observation Well Network 

The observation well network will consist of the following wells: GSS-Pl, GSS-P2, MW-8D, MW-7D, 

GSS-MWl, GSS-MW2, and PW-1 as shown on Figure 1. 

Piezometers 

Two piezometers were installed in the vicinity of test well GSS-EW2 (GSS-Pl and GSS-

P2) to be used as observation wells during the short term aquifer pumping test. 

Observation well GSS-Pl was installed 20 feet northeast of GSS-EW2 and GSS-P2 was 

installed 40 feet southeast of GSS-EW2. The borings in which these wells were installed 

were drilled using 4.25-inch inside diameter hollow stem augers. The borings were 

logged by using two-inch inside diameter two-foot long split spoon samplers to collect 

soil cores on five-foot centers (Figures 4 and 5). The water table was encountered at an 

approximate elevation of 898 feet amsl. Each boring was extended to an elevation of 

approximately 852 feet amsl, approximately 45 feet below the water table. 

Each observation well was constructed using threaded two-inch inside diameter schedule 

40 polyvinyl chloride (PVC) riser casing and a twenty foot long PVC well screen with 

0.01-inch factory cut slot openings (Figures 6 and 7). The wells were installed by 

placing the well riser casing and screen inside the augers and adding 20/40 clean silica 

sand while progressively removing the augers, allowing the sand to fill the annular space 

between the well screen and the natural aquifer material. The sand was added to an 

elevation approximately two feet above the top of the well screen. Bentonite pellets were 

placed on top of the filter pack in six-inch lifts to a total thickness of no less than two 

feet. The bentonite was allowed to hydrate prior to the placement of a bentonite cement 

8 



Metcalf S Eddy. Inc 
ENGINEERS 

GEOLOGIC LOG 

PROJECT ; ^OC-orVTT Sijy-
SITE LOCATION: 

aH*o 
Of -rTetf»f«*£vr ruA^x-

JOB NO. 0/CiS$-C 
SHEET 

/ OF 2. 
LOCATION: 
/5*<r OF- TKtltr 

Pc4*/r 

BORING NO. 

diss-rs-
GROUNO ELEV. 

4»u\ 

TOTAL DEPTH 

/RfVr 

fifVr 

I 
sp- i«i 

SAMPLE 

DESCRIPTION 

±1 V-?-V-3 

55 Ill V->-

sr/Lr 5'5> 4,fO<jc4rC 

to &)g (ftHtJOtSc 410 COAMA-
St*i0' MUetL ifti 0xtCfSTAiiuJ^ . "D^.y 

A1C CiLT tJiTA •iMA^^.CXf") 
5()drW^««^ 
STAiitie . 

ZiHl 111 1±IL AS ASj/i*. £LAY 
1>n.y 

to caAA/f' /CAAI^ SA-JC 

uiTA A S(tr Ai0 dufV AtADCLxr. 
"Z-AAI STArr 'nif . 

SS iQ-n N" ?-r.y-v 

2r-2» 

yTTT 

F/-/F - r» coA^fi*- SA^O AA/C 
IPI*A6 • -o ^/» " iM»4^<(yryO 

w/r7f 5<cr M.ArK^i<. A/Ac (AAO^O 

5/ ai'3l 2/ // Ar 

i£m As 

SAMPLE TYPES 
SS-SPLIT SPOON, ST-SHELBY TUBE 
R-ROCK CORE, O-OTHER 

NOTES: BORING NO.: 

&SS-TH 

FIGURE 4 
'A 



Metcalf S Eddv. Inc. 
EN61NEERS 

GEOLOGIC LOG 

PROJECT : 
SITE LOCATION: 

CM*J<f^u£^ <Jtho 

l/zo-'TK af CJ/ff^ 

JOB m,a/6i^ 
SHEET 

2 OF Z 
LOCATION: 
iSWT- aP tJAf^ 

?ofA4-

BORING NO. 
(SfS' 71 

GROUND ELEV. TOTAL DEPTH 

peer 

I :«! 
SAMPLE 

DESCRIPTION 

5/ yg-K'tJ-n. A-S /fBdJe 

£L V>"-V» ^.C'U 

5r V 

CcA^ti - dfi^itJPe Fjkwrf TP jk4pi)irM\ 

fu/e- rt) £tA-t^Pv Jpf-u* 
Cfi&eeL i^crvt sitr-iucti MMTLLX 

iuiMT. 

5? nr-^T iia // ArS A'bdec 

SS 16' frS 

TD ^ 

SAMPLE TYPES 
SS-SPLIT SPOON, ST-SHELBY TUBE 
R-ROCK CORE. O-OTHER 

NOTES: BORING NO.: 

CS^-fL 

FIGURE 4 (CONT.) Vi •u 



Metcalf S Eddy. Inc 
ENGINEERS 

GEOLOGIC LOG 

PROJECT ; 
SITE LOCATION: 

srnr 
JOB m.dlUf%-L 

SHEET 
/ OF Z. 

LOCATION: 
Si^trdf ^-y/tTPc nOFn 

-RtA^/r 

BORING NO. 
(1SS-T2 

GROUND ELEV. TOTAL DEPTH 

^3 ftVr 

i«ii 
SAMPLE 

DESCRIPTION 

fi 5'^ //'' lO'lt. f / 

\iA'n- fX' n-1n.i3 

iliil 

Za'lX !</ 

5-/ y-zf 

ii. 

55 LJ' 

ut-Hi-

5itrr Wim riLA<i Cc/tY MiA/6*-
ui^rntJd f>6iiac^ 

rt^Qt\D6 . "J/tV 

/kS A^QJ^ • I " Jba-lUj^<Fo 
usKFST^t} "pehsitcef. 

SA^C-fl-iOi SILT A/ Ci/htrSTbA/S' 

oxwi yptr^^/'^C. "^«T7bx 
dF S?e^ UOr. 

fWf -TS SA*^0 FWe 
^ClUhfe^. StLT A^ADLiy , A/ify 

5/f/H/ A J- 7^(/c&j f2A*J<Y 

Sihz y*/ -t* OiAi*. US'". 

C>tAi. ArS 

5 /hr 

6 As A^cuS 

SAMPLE TYPES 
SS-SPLIT SPOON. ST-SHELBY TUBE 
fl-flOCK CORE, 0"0THEfl 

NOTES: BORING NO.: 

C^f- T7 

FIGURE 5 'A 



Metcalf S Eddv. Inc. GEOLOGTC! LOG WSS 
ENGINEERS * 

PROJECT : S6U^^J S"/ 7^ SHEET 
Z. OF 7^ 

BORING NO. 
SITE LOCATION: 

Cfi-AAJ'tlt-Li ̂  ^Mo 
Af t*^^TAj6AemeAr 

TuAr*^ 

JOB N0.«/ii9&-^ 
SHEET 

Z. OF 7^ 
BORING NO. 

SITE LOCATION: 
Cfi-AAJ'tlt-Li ̂  ^Mo 

Af t*^^TAj6AemeAr 
TuAr*^ 

LOCATION: 
etrtr rf ^AffK TXA*r 

GROUND ELEV. TOTAL DEPTH 

C3 

sp- si 
SAMPLE 

DESCRIPTION 

Ss vr-v« /o I-3-1 As 

SS ra-jri /ifO SAr/*tPL<f'12C^/LAJ 

£1 ftA/f-ra Ct^AiUf SH^a Ar^ 

)K A Sicr /UA-THA^ AixAO /k/A>iSK_ 

dc^. 

IL ̂ eziL IL hti-2£>-lS '»A-M£ ArS A-9dJS 

-TD 

SAMPLE TYPES 
SS-SPLIT SPOON, ST-SHELBY TUBE 
R»'flOCX CORE. O-OTFER 

NOTES: BORING NO.: 

Crj -?z 

FIGURE 5 (CONT.) Vz 



^ A W/iLLtf 
DRILUNG CCX)RDINATES; 

BEGUN; / 'I • SUPERVISOR: WELL SITE: 
,/ , / fe/ 'kJATft*. TKfUr. 

RNISHcO://-J'-f;' DRILLER: CKSAA. Kt^ fiJM 

REFERENCE POINT & ELEVATION: 

; 

WATER LEVEL: 

20' 

w 

DEPTH/ELEV j 

-PROTECTIVE CAP 
GROUND SURFACE: 

X X 

X X 

X X 

X X 
X X 
X X 

X X 

X X 
X X 

X X 

X X 
X X 

X X 
X X 

X X 
X 

X X 

X X 

X X 

X X 

METHOD DRILLED; 

HSA 
METHOD DEVELOPED: 

8'ir 

I "SURFACE CASING: 

TOP OF RISER CASING 

SURFACE CASING: 

•BOTTOM OF 1" SURFACE CASING 

I- _c u Vic I cn 

BOTTOM OF 2"> SURFACE CASING 

BACKFILL: '0c»-rb^lT6 /7Wr^J^>k^ 
dtUiJT 

SER CASING: 7" T D 

TOP OF SEAL 

ULAR SEAL: 

BOTTOM OF SEAL 

TOP OF SCREEN 

FILTER MATERIAL: SA^O 

SCREEN: ^ 
DIAMETER: 2 3-6> 
OPENING WIDTH: /C SCdT 

BOTTOM OF SCREEN 

BOTTOM OF HOLE 

DIAMETER: Q'' 
TYPE: yrfffi. 

• -eiAMETEfi: 
TY^. 

TYPE "3 •<'=• 

DIAMETER: 2 
TYPE: HO 1>\JC 

TYPE: ?<fLC^rS 

TYPE: 2o//o StucA 

TYPE: SCH VO 
TYPE: pl/C. 

COMMENTS; 

^ <rr. 
DEPTH IN ELEV. IN 

"iW 

ft • • 
I-Z " 

3o 3a f 

w 

aa ^ m}^ > iSl 
GSS-?± MetcaH&Ed<^ 

FIGURE 6 



DRILLING 

BEGUN;// 2.2 1 SUPERVISOR: S/UitH 

FINISHED:DRILLER: ^3jCKSy^^ 

REFERENCE POINT & ELEVATION; 

CtilAjJ\/\ .O 
COORDINATES: ^ 

•;ua NU. 

WELL SITE: 
c>i-jr TH«5Vr 

at K 

WATER LEVEL: 

-PROTECTIVE CAP 
GROUND SURFACE: 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
D< X 

X 

X 

X 
X 
X 

X 

X 
X 
X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

.1 X X 

X X 
X X 
X X 

X 

X X 
X X 

X X 

X X 

l«SURFACE CASING: 

TOP OF RISER CASING 

SURFACE CASING: 

30TT0M0F 1" SURFACE CASING 

DIAMETER: 6 
TYPE: y/W, 

(UAC 

-tJIAMblbH* 
lyPE:-' 

BOTTOM OF 2-SURFACE CASING It/*^¥01 ft 

3ACKRLL 

DIAMETER: 2.'''_rD SER CASING: -T^htgVwft) 

TOP OF SEAL 

NNULAR SEAL:'3«r-^''< f* 

BOTTOM OF SEAL 

TYPE: SCJA-lii -pJC 

TYPE: "pt^err 

K^LC U VIC 1 cri 

METHOD DRILLED: ^ 

METHOD DEVELOPED: 

COMMENTS: 

FIGURE 7 

DEPTH IN 

DEPTH/ELEV 

ELEV. IN 

L' 

jt' 

(7SS-TZ. 

-

2^1 

TOP OF SCREEN 

— FILTER MATERIAL: Stt*00 

^3 8^3 
TOP OF SCREEN 

— FILTER MATERIAL: Stt*00 TYPE: 2^5/^0 S)UCA 

— SCREEN: „ 
— DIAMETER: 2 
_ ffii OPENING WIDTH (oSLOT 

~ BOTTOM OF SCREEN 

BOTTOM OF HOLE 

TYPE: ^C^f ^0 
TYPE: pu C 

(.3 ers 

— SCREEN: „ 
— DIAMETER: 2 
_ ffii OPENING WIDTH (oSLOT 

~ BOTTOM OF SCREEN 

BOTTOM OF HOLE 
^3 

9 

MetcaK&Ecidy 



grout (mixture: 94 pounds of Type 1 Portland Cement, 3% powdered bentonite, and 7 

gallons of potable water) using a side discharging tremie pipe placed at a depth 

immediately above the bentonite annular seal. The well was finished flush to the ground 

with a flush-mount protective casing. 

Monitoring Wells 

One groundwater monitoring (GSS-MW2) well has been installed 100 feet southeast of 

GSS-EW2 and 150 feet south of monitoring well MW-8. This well will be used as an 

observation well during the short term aquifer pumping test. The boring was drilled and 

logged and the well was constructed as described above for the piezometers. Figures 8 

and 9 show the boring log and well construction. The water table was encountered at an 

approximate elevation of 898 feet amsl. The boring was extended to an elevation of 

approximately 883 feet amsl, 15 feet below the water table. 

A second groundwater monitoring well, GSS-MWl will be installed, pending access 

approval by the land owner, approximately 100 feet north-northeast of monitoring well 

MW-8. The well will be installed in the same manner as GSS-MW2, described above. 

In addition to groundwater monitoring wells GSS-MWl and GSS-MW2, previously 

installed monitoring wells MW-7D and MW-8D will be used during the short term 

aquifer pumping test as observation wells. It is recognized that partial penetration of the 

well screen of these monitoring wells will limit their use during this test. 

Other Wells 

Village of Granville production well PW-1 and groundwater extraction well GSS-EWl 

will also be used as observation wells during the short term aquifer pumping test. Well 

PW-1 extends from the ground surface to an elevation of approximately 800 feet amsl 

and is screened from 835 feet amsl to the total depth of the well, 100 feet. PW-1 has 

been temporarily taken out of service as a result of the removal action. The well design 

for GSS-EWl is described below in the description of the long term aquifer pumping test. 
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2.2.4 Data Collection Procedures 

Prior to testing, water levels will be measured and recorded in all wells participating in the test. Water 

level measurements will be continuously recorded using pressure transducers and a data logger in the test 

well and in observation wells GSS-Pl, GSS-P2, MW-7D, MW-8D, GSS-MWl, GSS-MW2, and PW-1. 

Test measurements will be taken on a logarithmic cycle (frequent measurements initially and less frequent 

measurements over time) with the longest period between measurement of approximately 60 minutes. 

For wells not outfitted with continuous reading instruments, measurements will be made periodically 

throughout the test, generally once every hour for the first 10 hours, where accessible, and periodically 

thereafter. For instrumented wells, check measurements by hand will be made frequently, generally once 

every hour, in the first 8 hours and periodically thereafter. Barometric pressure will also be recorded 

using a transducer and data logger. The test will target a total pumping time of 72 hours. 

The water produced from GSS-EW2 will be sampled for laboratory analysis near the stan of the test. 

The samples will be analyzed for Target Compound List (TCL) volatile organic compounds (VOC's) 

using USEPA Method 524.2 and the metals with applicable discharge limits (see section 4.0) . All water 

removed from GSS-EW2 during the short duration test will be pumped directly into Raccoon Creek. 

Sampling of the effluent and handling of the water during the long term test are discussed below. 

2.3 LONG TERM AQUIFER PUMPING TEST 

Immediately following the 72 hours of pumping in the short term test, a long term aquifer test will 

commence. The objective of the long term test is to monitor the influence of long term, combined 

pumping of extraction wells GSS-EWl and GSS-EW2. A preliminary groundwater flow model presented 

in the November 18, 1994 Work Plan concluded that pumping of the extraction wells at 100 gpm each 

would be adequate to control the hydraulic gradient such that the plume would not move toward the 

Village production wells. Data from both the short and long term tests will be used to evaluate this 

conclusion. 

Well GSS-EW2 will continue to be pumped at the constant rate of 100 gpm for duration of the long term 

test. The long term test will begin by initiating pumping of well GSS-EWl at a constant rate of 100 gpm. 

The duration of the long term test will be 27 days with both extraction wells pumping at 100 gpm. This 

will result in pumping of GSS-EW2 for a cumulative 30 days. 
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Extraction well GSS-EWl, is also currently under construction. GSS-EWl is designed with telescoping 

well construction extending from the surface (916 feet amsl) to an elevation of 815 feet amsl. The well 

will be constructed of 10-inch inside diameter black iron pipe extending from the surface to an elevation 

of 880 feet amsl (36 feet). A telescoping well screen will extend from 880 feet amsl to 860 feet amsl (36 

to 56 feet). Below the upper screen, casing will extend from 860 feet amsl to 845 feet amsl (56 to 71 

feet). A second screen will be placed between 845 feet amsl to 825 feet amsl (71 to 91 feet). The well 

screens and separating casing will consist of 304 stainless steel. The screen will be wire wrapped with 

0.04-inch slot opening (custom manufactured from Cook Well Screen). 

GSS-EWl is located within the source area where groundwater is most highly impacted. As described 

in the November 18, 1994 Work Plan, the highest constituent levels are present in the relatively shallow 

groundwater near this location. To avoid drawing this water deeper into the aquifer, pumping of GSS-

EWl will take place from the upper screen section (36 to 56 feet). A submersible pump, capable of 

pumping 100 gpm and constructed primarily of stainless steel, will be set slightly below the upper screen. 

A packer will be placed in the blank casing section below the upper screen and below the pump to 

isolated the lower portion of the well. The lower screen will be installed to allow for pumping of the 

lower portion of the aquifer in the fumre, if necessary. The primary reason for installing the lower 

screen at this time is to reduce overall costs if it is determined in the future that deep pumping is needed. 

During the long term test, the effluent from wells GSS-EWl and GSS-EW2 will be combined and treated 

through an air stripper before discharging to Raccoon Creek. Pre-treatment and post-treatment water 

samples will be collected for laboratory analysis once each week. The samples will be analyzed for 

Target Compound List (TCL) volatile organic compounds (VOC's) using USEPA Method 524.2 and the 

metals with applicable discharge limits (see section 4.0). 

The data collection procedures during the long term pumping test will be similar to those described above 

for the short term test. 

2.4 PUMPING TEST DATA EVALUATION 

Water level data obtained during the short term test will be analyzed to determine the properties of the 

aquifer in the vicinity of the test well. The data will be evaluated by both time-drawdown and distance-

drawdown methods. Appropriate, standard methods based on the Theis equations and modifications to 
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the Theis equations will be employed. Corrections for partial penetration or dewatering will be made if 

needed, based on review of the data. 

Data from both the short and long term tests will be plotted to produce potentiometric maps for various 

points in time. These maps will allow visual representation of the influence of pumping on the 

groundwater flow directions. The radius of influence of the pumping wells will be determined based on 

the aquifer properties and construction of potentiometric maps and/or flow nets. This information will 

allow further definition of the pumping rates required to control the hydraulic gradient to meet the 

performance objectives of the system. 

3.0 GROUNDWATER MONITORING WELL SAMPLING PROCEDURES 

Sampling of monitor wells will take place during the operation of the groundwater extraction system. 

A quality assurance/quality control (QA/QC) plan discussing sampling and analysis of groundwater for 

the Granville Solvents Site has been previously submitted and approved. Future sampling will follow the 

approved plan. 

Before sampling, the total well depth and depth to water will be measured with a clean water level 

indicator. The volume of water in the well will be calculated based on the total height of the water 

column in the well and the well radius. A minimum of three well volumes will be purged from the well 

before sampling. Purging will continue until the field-measured parameters (pH, specific conductance, 

and temperature) have stabilized. The wells will be purged and sampled using bottom-discharging, 

stainless steel bailers fitted with a sampling stopcock. The monitor well samples will be analyzed for 

Target Compound List (TCL) volatile organic compounds (VOC's) using USEPA Method 524.2. 

4.0 DISCHARGE REQUIREMENTS AND EXPECTED DISCHARGE CONCENTRATIONS 

The discharge requirements and expected discharge concentrations for discharge of water to Raccoon 

Creek and discharge to the air from the water treatment system are listed on Tables 1 and 2, respectively. 
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TABLE 1 
REMOVAL ACTION AT GRANVILLE SOLVENTS SITE 

SOURCE AREA PUMP AND TREAT SYSTEM 

DISCHARGE OF WATER TO RACCOON CREEK 

DISCHARGE REQUIREMENTS* EXPECTED DISCHARGE CONCENTRATIONS 
Pumping Test* Treatability Test Pumping Test* Treatability Test 

Constituent 
30-Day Avg 

(ng/l) Max 
30-Day Avg 

(ug/l) Max 
30-Day Avg 

O'g/l) Max 
30-Day Avg 

(ttg/l) Max 
Tricliloroetliylene 157 2826 5(a) 5(a) <157 <2826 5(a) 5(a) 
1,1,1-Tricliloroethane 184 3324 200(a) 200(a) <184 <3324 200(a) 200(a) 
Tetrachloroetliylene 153 849 5(a) 5(a) <153 <849 5(a) 5(a) 
Cis-1,2-Dicliloroethylene — — — — — — — — 
1,1-Dicliloroethane — — — — — — — — 
1,1-Dicliloroetliylene — — — — — — — — 
T rans-1,2-Dicliloroetliylene — — — — — — — — 
Clilorofonti — — — — — — — — 
Vinyl Chloride — — — — — — — — 
Cadmium, TR 7.6 35 5(a) 5(a) <7.6 <35 5(a) 5(a) 
Copper, TR 72 98 lOOO*** lOOO*** <72 <98 lOOO*** lOOO*** 
Lead, TR 65 1061 i5(a) 15(a) <65 <1061 15(a) 15(a) 
Nickel, TR 1047 7632 100(a) 100(a) < 1047 <7632 100(a) 100(a) 
Zinc, TR — 525 5000*** 5000*** — <525 5000*** 5000*+* 
Acetone 

—Monitoring Only 
•Oliio EPA Policy 100.027 
**Oiiio EPA Letter of November 14, 1994 to U.S. EPA 
•••Secondary MCL 
(a)Maxiimitn Contaminant Level 

|>:\cvc|-y()nc\ijianvlll\(iW|)lS(.''H.Xl ,S 12/1/94 



TABLE 2 
REMOVAL ACTION AT GRANVILLE SOLVENTS SITE 

AIR MONITORING EVALUATION 

DISCHARGE TO AIR 

DISCHARGE REQUIREMENTS* EXPECTED DISCHARGE CONCENTRATIONS 
Pumping Test* Treatability Test Pumping Test* Treatability Test 

Constituent 
30-Day Avg 

(kg/day) Max lbs/day Max 
30-Day Avg 

(kg/day) Max lbs/day Max 
Tricliloroetliylene 0.299 5.39 10 10 <0.299 <5.39 < 10 <10 
1,1,1-Tricliloroetliane 0.351 6.34 10 10 <0.351 <6.34 < 10 <10 
TetrHchloroetliylene 0.292 1.71 10 10 <2.92 <1.71 <10 <10 
Ci.s-l,2-Dicliloroetliylene - - - - - - - ~ 
1,1-Dicliloroetliane — — — — — — — — 
1,1-Dicliloroetliylene — — — — — — — — 
T rails-1,2-Dicliloroetliylene — — — — — — — — 
Cliloroform — — — — — — — — 
Vinyl Chloride — — - - - — — 
Cadmium, TR 0.014 0.067 10 10 <0.014 <0.067 <10 <10 
Copper, TR 0.14 6.19 10 10 <0.14 <6.19 <10 <10 
Lead, TR 0.12 2.02 10 10 <0.12 <2.02 <10 <10 
Nickel, TR 2.0 14.6 10 10 <2.0 <14.6 <10 <10 
Zinc, TR — 1.0 10 10 <1.0 <10 <10 
Acetone 

-Monitoring Only 

*Oino EPA Policy 100.027 

**Oliio EPA Letter of November 14, 1994 to U.S. EPA 

p: \cvciy(inc\t:i JMvillU iWI )1.S( 'I I. XIJS 12/1/94 




